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GONTLEMSN,-Living in a district which is surrounded by, and de-
rives its chief importance commercially from, coal-mines, our oppor.

tunities are great for studying all those maladies which specially affect
that class who gain their livelihood by working underground. The
conditions of life in a miner are so special and so peculiar that they
cannot fail to exert influences upon the organism which must be pro-
ductive of considerable variations in the normal physiological pro-
ceases which must predispose to pathological conditions, if they do not
at times absolutely excito them.
Though man's capacity of adaptation to tho various climatic and

other influences which are in operation upon the surface of the globe
is great, it was clearly never intended by Nature that he should spend
a considerable part of his existence under such conditions as are pre-
sent to the coal-jetter. Although in certain details there may be some
variations, roug lyv speaking the collier spends a great portion of his
time in st locality where there is practically no light, very little pure
air, often much foul air and dust, and, combined with these, a high
moist temperature. Under these circumstances, the hewers submit
themselves to great physical exertion in a cramped and unnatural posi-
tion. When we add to the evils already enumerated the great
changes, atmospheric and otherwise, to which they are exposed on
leaving the mine, the abnormal hours of labour, and certain moral
peculianties which are prevalent among this class, we must admit we
have an unusual combination of elements favouring disease, and which
cannot fail to be productive of many special maladies, some of which,
no doubt, remain to be recognised.

I propose this evening, gentlemen, making a few remarks upon one
of the miners' special maladies, which is familiar now to the medical
world as "miners' nystagmus." The name has come now into
general use, and I suppose it will remain ; but in the course of what
I shall subsequently say, you will learn that there are many reasons
to object to it. In the first place it points to the nystagmus as the
one essential phenomenon of the disease. The pathological views held
by the first observers of this malady led them to look upon these
symptoms as the only ones, and they consequently regarded the affec-
tion as a local one to be explained by a local cause. The investigation
of a very large number of cases has convinced me that this view is
untenable, that the nystagmas is only one out of a number of
symptoms which point to some central change in the nervous appa-
ratus; and I think the term of " miners' neurosis" would, therefore,
be a more comprehensive and suitable nomenclature.

Although it must certainly have existed ever since our present Sys-
tem of mining has been carried on, the observation of the malady
dates from comparatively recent times, and the honour to be the first
to record and describe it belongs to a Belgian surgeon, Decond6, -of
Liege, who published an article upon it in the Annales d'Oculstique
for 1861. This did not attract much attention, and for ten years sub.
sequently medical literature is a blank upon the subject In 1872,
Schroter, in Germany, again dreaw attention to it; and Alt* Graefe
published his observations on several cases. From this time numerous
observations and papers have appeared in various melical periodicals
and reports. Abroad the chief writers have been Drausaert, Noel,
Nedin, and Warlomont- in England, Taylor, Snell, Oglesby, Sykes,
and Priestley Smith. Besides thiese papers, the question lhas several
times been discussed at the Ophthalmological and other societies, and
to some of these discussions I shall refer as we go on.
Now, gentlemen, I will attempt to depict a typical case of what, for

the sake of convenience, we will still call " miners' nystagmus but,
before doing so, I must tell you that, although there is a general re-
semblance in most cases, each individual one may present features and
details which are most contradictory and puzzling. It is this fact
that makes it so difficult to fix with precision the etiology of the
diseae.
The patient is usually a man between 25 and 35 years of age. As

he pres#nts himself at the desk, a superficial examination fails to
11385)

reveal any symptom which is pathognomonic, or indDed which may
attract notice to his malady. On the other hand, there may be a
certain amount of anaemia, which, in the miining classe, however, is
very common. Other cases present a peculiar "facies" which may
be at once detected-a certain look of distress, and a drawn condition
of the features amounting to a mild condition of risus sardonicus ;
and this combined with a gooI deal of twitching of the orbicularis.
It is rare, except in the most aggravated cases, that any nystagmus is
present. This is a symptom wiich has to be sought for or even pro-
voked. The patient complains of seeing very badly in the pit, espe-
cially after he has been down a short while. He stumbles and knocks
against persons and things he was formerly able to avoid without any
difficulty. Lights move rapidly or dance before his eyes; sometimes
the motions are horizontal, sometimes vertical, or they may be oblique
or circular. This dancing of the lights is usually attended with gid-
diness, but there is no inclination to vomit. Continued movement,
as in walking or working, increases the evil and exaggerates the sym-
ptoms; but, if the patient stands still, the symptoms are diminished,
and most patients can control the symptoms then for a few moments
by adopting some kind of manceuvre which has the effect of what they
call "steadying themselves." I shall refer to this matter later on,
but I may say that this process usually brings a period of remission
from the symptoms and comparative comfort, wrhich, however, does
not last long if work is resumed.
The subject of the disease is invariably a hewer, and the constrained

position and severe muscular exertion to which he is liable greatly
increases the symptom, and soon renders work well-nigh an imposi-
bility. But it is not ouly in the mine that these sufferers are incon-
venienced. On coming out of the pit, most of the patients complain
of seeing very badly; some, indeed, have to be led home, such is their
pitiable condition. After a few hours' repose and sleep, the retina
seems to have regained to a certain extent its functional balance, and
when the period of the day arrives when there is a medium degree of
light, these patients see their best, for as twilight approaches, heme-
ralopia comes into play, and when it is fairly established, they are as
helpless as they previously were in the bright sualight. Artificial
light produces much the same effect as sunlight. Should the patieut
go suddenly into a room where the gas is burning brightly, it dazzles
him, and immediately produces nystagmus. The patient is therefore
in the distressing position that he cannot bear a strong light, and he
cannot see in a subdued one.
The patient as you look at him shows few objective symptoms.

There is sometimes a little hyperiemia of the globe and lids, such as
we see in asthenopic persons. Not unfrequently there is a good deal
of spasmodic twitching of the lids and brows, a condition which I
have christened nystagmus palpebrarum.
As a rule, the nystagmus of the globe is not manifest till it is pro-

voked by some special movement. Now this special movement is by
no means invariably the same in all cases, but in the majority the
manifestation is best induced by directing the patient to look at the
ceiling. Should this not succeed, I usually adopt a manceavre which
rarely fails.

If with one or both hands you make an effort to prevent the move-
ment of the head which is usually associated with that of the eyes
when looking up, the resistance, or rather the increased muscular
effort, to which it gives rise, almost invariably brings about a paroxysm
of nystagmus.
Now if you institute a functional examination of the eyes, what do

you find? In some you may find absolutely nothing amiss. Acuity
of vision, field, field of fixation binocular and monocular, power of
accommodation and other functions, quite normal; further, you may
be unable to provoke the nystagmus by any devices you may resort
to. In most cases, however, you will find flaws in some of the
functional conditions of the eyes, one of the most common is defective
activity of the power of accommodation, which may amount to abso-
lute paralysis, and may thus create much disturbance with patients
who suffer from hypermetro.pia. Many manifest considerable torpor of
the retina to the luminous impression, and are unable to distinguish
a minute luminous point which is easily appreciated by the normal
eye.

This, then, gentlemen, is a rough sketch of the ordinary features of
the disease, which may assume a mild or an aggravated type. It may
be that the patient only complains of peculiar sensations or giddiness,
of hemeralopia or dazzling. He may be without nystagmus, or he
may complain of the lights moving, without there being an oscillatory
movement of the eye appreciable to our senses. In not a few cass,
although there may be no visible nystagmus, there is a peculiar
vibratile, tremulous movement distinctly to be felt upon placing the
hand upon the head, and this tremulous sensation at times extends to
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the muscles of the neck and shoulders. It is present in a large num-
ber of ordinary cas.
Having touched upon these, which ae the milder forms of the dis-

ease, I must tell you that some cas present much more exaggerated
symptoms As an illustration of this, I cannot do better than take
onefrrm my note-book.

T. B., aged 51, a miner, living at Earadon, and working in
Holywel Pit. A slim, not unhealthy-looking man, with a nervous,
anxious, and drawn expression. Some congestion of the eyes, much
blinking and shunning the light ; complains of objects dancing, ina.
bility to see after dark, considerable frontal headache, and a general
feeling ofmalaise. When sitting quietly, the eyes are steady, or be-
come so after a few moments by dint of a little mancouvrig but
the least movement of any kind to rise or turn, or even mental? agita-
tion or nervousness will cause the nystagmus to develop in a ver
distressing degree. The sudden entry of a stranger into the room is
sufficient to produce it. Certain positions and actions he finds exert
an exaggerated effect upon the movements, and if persisted in the
following phenomena result: the nystagius becomes very violent, and
the muscles of the face to a certain extent participate in the convul-
sione. Visiongoes. Inco-ordinate movementslMe chores take place
in the extremities, together with palpitations, and ultimately the
patient falls. The patient complains at such times of a pain in the
spine,anda peculiar fla ttering sensation at theepigastrium, which
hesays is generally present when the nystagmus is even less severe.

This miner had suffered more or less from nystagmic symptoms for
eight years, and has now become quite a helpless member of society.
One curious feature in this case was the completefailure of accommo-
dation which existed; and as thepatient was highly hypermetropic
he suffered much inconvenience in consequence. When provieA
with suitable spectacles correcting his defect, he describedthe effect
upon his symptoms as being something magical, alleviating many of
his distressing symptoms, and rendering more difficult of production
the more exaggerated features of hiscase.

I cannot gofarther into the details of this interesting question at
present, but I may say that in all cases the condition of the refrac-
tive and the accommodative power should becarefuly examined into,
as it certainly plays some secondary part in thefeelingsof distress
from which these persons suffer. Sometimes anomalous cases of
nystagmus come under the notice of the physician; one such is de-
scribed by Dr. Bramcwell in the Lancet of October 16th, 1875. I will
brieflyextract some of the more prominent features of the case. The
subject of it was a man who suffered from nystagmus combined with
peculiar cardiac symptoms, the chief features of which were a systolic
murmur and a peculiarvibratile thrill over the prmcordial region, with
occasional violent attacks of palpitation. These attacks come on with-
out any apparent cause (?), but the most striking feature was that the
patient was able, by some peculiar movements, to control thesepalpi-
tations, and cause their immediate and complete suppression. No one
who reads the case and is familiar with the features of miners'
neurosis, can fail to be struck by the resemblance that these palpita-
tions bore to some cases of nystagmus in which the patients, by
executing certain movements, are able to what they call"steady
themselves," and check the nystagmus. May not these palpitations
have been a kind of cardiac nystagmus?
Now, gentlemen, in attempting to prove an hypothesis which will

satisfactorily account for all the symptoms of miners' nystagmus, we
are met with very grave difficulties; owing to the want ofsimilarity
between different cases, it behoves us then to narrow the issues as
much as possible.

It seems certain that the malady is confined to coal-miners, and it
is equally certain that it is amongst this class confined to those who
hew coal. To these two rules there is practically no exception. The
mere concomitants of the interior of the mine do not seem sufficient to
induce the malady. We must look, then, for its essential cause in
some mode of life or special action which is peculiar to the coal-
hewer, and from which the ordinary workers are exempt. In what
do these peculiarities consist? We may classify them under three
headings: differences in position ; greater amount of strain upon the
visual organs in working with the pick; greater amount of physical
exertion; inhalation of considerable quantities of coal-dust.

It is amongst these factors, separately or combined, we shall find
the essential cause or causes of the disease; and it will be one of the
objects of this paper to try and explain how they may tend to pro-
duce the malady.
Let us, first, for a moment pass in review the opinions and views

of others who have given attention to this question, and see whether
we can accept their explanations, and if they accord with the facts as
we have noted them. One of the first to treat in a complete way of

the malady was Dr. Dransart, of Samoin, in Belgium. Dr. Dransart
is evidently a gentleman who is well able to discuss this matter, and
has had a considerable experience of these cases, living, as he does, in

a district which is surrounded by many mines. The view that he has
been led to take is that miners' nystagmus is a muscular affection (a
myopathy), as it is called, in which the pair of elevator muscles and
the anterior recti are involved, that it is intimately connected with an

ansamic condition and with paresis of the accommodation. According
to this view, the affection is a local one, and is explained in this way.
You all know that in directing the eyes above the horizontal median
plane, as in looking directly up at the ceiling, the superior rectus is
chiefly concerned in the action, but it is also assisted by the inferior
oblique, which counteracts the tendency which the superior rectus has
to rotate the vertical meridian inwards. This, then, is what is meant
by the pair of elevators. In many of the positions in which the hewer
works, his eyes are directed upwards, or obliquely upwards and
inwards or outwards, and a very great strain is put upon these elevator
muscles; they consequently become exhausted, and, according to Dr.
Dransart, this exhaustion is attcnded with nystagmic movements, in
the same way that we so frequentlysee muscular tremors develop in
anypart of the body after severe and prolonged exertion. This is
briefly, then, the theory which he advances, although he admits the
influence of certain collateral circumstances The theory is, no doubt,
seductive, owing to its simplicity, but it will not, in accordance with
my experience, accord with the facts of a large number ofcases. In the
first placeI have seen numerous cases in which the patients had never, or
certainly not recently, worked in any position which would cause an
unusual strain upon these muscles ; and, in the second place, cases
are not uncommon where the nystagmus is most easily developed by
directing the eyes In other planes than that above the horizontal line,
and are very common where, having once been initiatedby looking up-
wards, theyare continued when directed in other positions.

Again, the theory will not explain the cases of what may be termed
latent nystagmus, in which many of the disagreeable signs occur
without the objective sign of oscillation of the globes. It will not
explain those cases which are less common, though by no means very
rare, where the neck and head are affected; still less those more ex-
aggerated ones to which I have before referred, where a kind of general
convulsions may ensue, with a peculiar kind of abdominal aura, and
the patient is unable to remain erect.
We should, again, if this theory were correct, expect to meet with

somewhat similar affections in other occupations which entailed an
equal strainupon these muscles, as in house-painters, whitewashers,
and others who work upon ceilings at an angie far above the hori-
zontal median plane. I have made special and minute inquiries
among this class of workmen, and, though hemeralopia from dazzing
is far from uncommon amongst them at certain periods of the year,
nystagnus is unknown. These occupations seem rather to engender
conditions of tonic spasm; and you all doubtless know the classic
story of Michael Angelo, who, after working at the frescoes of the
Sistine Chapel in Rome, was obliged to hold a letter or a book above
his head before he could read it.

In England, Mr. Simeon Snell is one of the chief supporters of this
theory of the local character of the disease. He says he has never
met with nystagmus in any but those who have worked in one posi-
tion- and that is the recumbent one - with the right head
upon the right shoulder ; and that it is only in pits where
this position is a necessity that cases ofnystagmus are developed. He
looks upon the disease as purely a local one, and says he has never
seen any symptoms which could be attributed to disturbance of the
central nervous system. I regret that I cannot accept Mr. Snell's
conclusions, because I am sure his facts are incorrect. Generally speak.
ing, the more cramped the position in which the miner works, the
more likely is the nystagmus to develop ; but unquestionably no one
position is to be blamed for it. I have known it to occur in hewers
working in every conceivable position and depth of vein, from the
erect to the recumbent posture. In my experience the positions
which are most likely to produce it are those in which there is a dis-
sociation of the naturally associated centres. Thus, in looking up.
wards, there is a natural association of the pair of elevators with the
muscles of the back of the neck. And it is difficult without effort to
dissociate these centres. If the miner, as frequently happens, is
obliged, whilst sitting upon his crackit in a low seam to direct his
gaze above the horizontal median plane, and at the same time to flex
his head upon the chest, these centres, instead of acting in their
usual association, are antagonistic. This produces a condition of
nervous exhaustion which is peculiarly favourable to the development
of nystagmus; and I frequently employ this position as, so to speak,
a test-position to ascertain if nystagmus is present in a latent

110 TH-A BAITISH MBDIOAL JOUPUVAL. (July 169 Ise?.



July 16, 1887] THE BRITISH MEDICAL JOURNAL. 111
condition. In an accustomed associated action, so to speak,each separate action gains in strength by the correct performance of
the others; and by interfering with one part the performance of the
other parts is weakened and rendered more difficult.

I think I have said enough to show that we should discard all those
theories which would connect this malady with any local conditions of
the muscles. Although they might satisfy the exigencies of certain
isolated cases, that will not cover a more extended clinical picture of
the disease, which from the lesser to the greater cases cover a wide area.
We may have cases of malaise, hemeralopia, unsteadiness of gait in

the mine, and slight headache, with or without nystagmus, at one
side of the picture. At the other we may have extensive nystagmus,inco-ordinate movements of the extremities, almost amounting to
epilepsy, with inability to maintain the erect posture. Between the
two come the ordinary cases, which are by far the most common, and
from which most medical authorities have drawn their ideas of the
malady. The reason why the cases at the extreme ends of the picture
are comparatively rarely met is not far to seek. Miners are a long-
suffering race, and they rarely coplain until the earlier stage is
passed, and a stage is reached which necessitates a cessation from
labour. On the other hand this stage is rarely passed, because it
causes so much inconvenience that the sufferers are usually discharged
from the mine.

I will engage to find large numbers of miners still at work who are
suffering from the first stage of the malady, and to produce any
number of the more exaggerated forms by forcing them to continue
their occupation when they have arrived at the medium stage. No
one who has once examined one of these advanced cases would, I
think, doubt that the disease has a central origin, and it will be my
object to attempt to explain its symptoms on grounds which are in
accordance with modern physiology and pathology.

I think I have said quite sufficient to show that the symptoms of
the malady are of much more general character than is usually sup-
posed. And I feel sure we must also look for its cause to some more
general disturbance of the nervous system than the exhaustion of the
functional centre of one set of muscles
Although in the earlier part of my paper I pointed out that my own

experience would not allow me to form any connection between the
development of the disease and any one special position, cases
occurring as frequently in those who work in a sitting, standing, or
recumbent posture, I think we mut look generally to the question
Of posture as being the chief cause or first link in the chain of all
subsequent troubles.
Whether standing, sitting, or reclining, the relative position of the

head to the truk is almost invariably one of dorsal flexion. The
hewer has to look in a position which is almost invariably above the
horizontal meridian plane, and sometimes considerably so. In direct-
ing his gaze upwards, the muscles of the neck which are associated
with this ocular movement draw the head forcibly backwards, and
this effort will be greater in proportion to the necessity there may be
to see clearly, for, in proportion as the gaze is directed above the
horizontal meridian so does the difficulty of fixation and accommoda-
tion come into play, and by so much as the flexion of the head will
reduce the necessity of the ocular movement, so will it be relieved of
injurious or painful strain.

Flexion of the head relieves the eyes ; they therefore flex the head
to the greatest possible extent. Now if we examine into the ana-
tomical construction of the parts which are concerned in these move-
ments, we shall not be surprised that a continuation of them must be
attended with very injurious effects upon the nervous system gener-
ally, but more especially certain parts of them.
In the first place, I think it is only reasonable to suppose that the

vascular conditions will be considerably interfered with. As we are
all aware, the brain derives its blood-supply from the two internal
carotids and the vertebral arteries. Nature foresaw that at the junc-
tion of the skull with the spine the motion necessary for many pur-
poses would interfere with the vascular supply to the brain, and she
attempted to minimise their injurious effects by making a considerable
degree of tortuosity in these vessels. Under ordinary movements no
doubt this tortnosity compensates for the stretching the vessels are
subjected to, but we can readily conceive that when this stretching isprolonged, it may not suffice. Or again, we can readily understandhow changes, atheromatous or otherwise, in the coats of the vesselsmay interfere with their properly yielding under the influences of
extreme flexion or extension.
Although these remarks apply generally to both carotid and ver-

tebral arteries, it is obvious that the latter vessels are more particu-
larly liable to this mechanical interruption; a glance at their ana-
tomical relations is sufficient to indicate this.

My argument, then, is that the position in which the miner works
is one which produces a condition of a certain extent of cerebral
ansemia generally, but chiefly of those parts which derive their supply
from the basilar arteries. This area chiefly comprises the posterior
or occipital lobes, which, by consent of the most competent localista,
are now recognised as the highest visual centres. I think it will be
fair inference, although I admit that to a certain extent it is specu
lative pathology, that the interference with the nutrition of the
visual centres may be one of the chief features in the production of
hemeralopia, a symptom which is almost invariably present in every
case of miners' nystagmus.
But there are, I think, other mechanical causes which may play a

not unimportant part in the production of this, neurosis. If we
glance at the anatomical relations of the tentorium cerebelli, we shall
find that the free margin of its anterior extremity grasps the upper
part of the pons just previous to the bifurcation of the crura cerebri
fitting between the corpora quadrigemina and the superior cerebellar
peduncles. Although under ordinary circumstances there is ample
play at this tentorial ring, when the head is thrown far ck, e
edge of it advances somewhat forward, and it may be felt on the dead
body to exert an amount of pressure upon these parts which must
be injurious when long continued.
When we bear in mind that the cerebellum is probably the co-

ordinating centre of all muscular action, and almost certainly for that
of the eyes, and that the superior cerebellar peduncles are one if not
the chief channel through which these co-ordinated impulses must
pass to the visual organs, I think you will all admit that there are
grounds for the hypothesis which I advance now in part as an explana-
tion of the phenomena we observe. The obscurity and difficulties
which surround all problems of cerebral and neural pathology are so
great, even when we have the assistance of careful post-morem
axaminations, that we can scarcely do more than speculate upon
those lesions which, though in themselves productive of enaes
misery and trouble, rarely, or I may say never, lead to the termina-
tion of life.
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CLOSURE OF THE Jaws may be conveniently divided into temporary
or spasmodic, and permanent due to contracted cicatrices or ankylosis
of the joint.

Spastodic Closure of the Jaws, which may be of several weeks'
duration, is almost invariably connected with the eruption of the
wisdom-teeth of the lower jaw. Owing to want of room between the
second molar and the ramus of the jaw, or owing to some malposition
of the tooth itself, the wisdom tooth is unable to assume its normal
position, and by the pressure which it exerts on the neighbouring
structures, sets up irritation, which induces a state of tonic spasm of
the masseter and internal pterygoid muscles. This fact has long
been known to dental surgeons, and is especially alluded to by
Mr. Salter in his essay on "Surgical Diseases connected with the
Teeth."
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